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ing medium to enter the image forming unit with a longer side
first.

7 Claims, 4 Drawing Sheets




US 9,046,855 B2

Sheet 1 of 4

Jun. 2, 2015

U.S. Patent

FIG.1




US 9,046,855 B2

Sheet 2 of 4

Jun. 2, 2015

U.S. Patent

FIG.2

-
~—
——

T = = ] w
e 7 7 N
4 / ™
A £ — Hmmo/
N h — 00of |)
J i \ Il 38880
e v 1 | IS S wmm_ur_mm
R LRSS -+
. | | —
_ |
m | |
= B
S 7 n 1
T | |
L] | 'l |
|| i ] | <
ol _
] |
| “
_ o I | |
i
||-|mrlImHHHHHHHHHHHH_|I #yﬂull\
|/ I | |
—— _ i,
r = \ J

front-rear direction

7@31)

left-right direction



U.S. Patent

FIG.3

Jun. 2, 2015 Sheet 3 of 4 US 9,046,855 B2

/

[ :::—f_:::::::t‘::::_ ]
| i_ | 7
I | I Jlr, e/_

e~
} o } “T~—7
S —— N ]
e e e e e e e e s i e e _'L__...._ _______

front-rear direction



U.S. Patent Jun. 2, 2015 Sheet 4 of 4 US 9,046,855 B2

FIG.4

/"? — J 7N
3 N —
B 15 14
\* (% 49\16 13 — Eﬁl ~~11
\\\\
16 36
— 38
6 (O
- A | O
8 NN
00
21
/23 99 27 28
| ' |__-__ 326 P
/ OY 25 37

OO0
R P
33
31 32*\01 N —R1’
.
O) ;—://'
—L/ —— & ©
/ / \__/ 35
[ = | oo
41 1 J

left-right direction



US 9,046,855 B2

1
IMAGE FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
§119 to Japanese Patent Application No. 2011-134527, filed
Jun. 16, 2011. The contents of this application are incorpo-
rated herein by reference in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus.

2. Discussion of the Background

Electrographic image forming apparatuses include a feeder
and an image forming unit. The feeder feeds a recording
medium. The image forming unit prints a toner image corre-
sponding to image data onto the recording medium. Gener-
ally, printing in the image forming unit is as follows. The
toner image on a photoreceptor drum is electrostatically
transferred onto the recording medium fed from the feeder by
known electrophotography. Then, the recording medium after
the transfer is conveyed to a fixing unit to be heated and
pressed to have the toner image fixed onto the recording
medium.

It is disclosed in each of Japanese Unexamined Patent
Application Publication No. 8-328334 and Japanese Unex-
amined Patent Application Publication No. 2005-115084 that
a width of a printable image is determined by the maximum
sheet feed width of the image forming unit (the maximum
value of a width direction length orthogonal to a conveyance
direction of the recording medium). In order to minimize the
production cost, it is common practice to set the maximum
sheet feed width of the image forming unit at the same size as
the size of the shorter side of a maximum recording medium
accommodable in the feeder, and to feed the maximum size
recording material into the image forming unit on shorter side
of the maximum size recording material.

The recent growing consciousness for global environment
has created a need for considering environment in relation to
production activities in factories and, additionally, a need for
environmental loading reduction throughout the life cycle of
industrial products. However, the above-described image
forming apparatus is only directed to minimizing the produc-
tion cost and gives no consideration for environmental load-
ing. Additionally, with this configuration, the period of time
for printing on a maximum size recording material is as long
as traveling along the longer side of the maximum size
recording material. This creates a tendency toward a reduced
number of printed sheets per unit time. Although this can be
addressed by increasing the processing speed of the image
forming apparatus, increasing its processing speed in turn
increases energy consumption due to increased use of power
and develops noise. This can improve environmental loading.

SUMMARY OF THE INVENTION

It is atechnical task of the present invention to improve the
present situation described above and provide an image form-
ing apparatus which is capable of reducing environmental
loading throughout the life cycle.

According to one aspect of the present invention, an image
forming apparatus includes a feeder and an image forming
unit. The feeder is configured to feed a recording medium.
The image forming unit has a maximum sheet feed width
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corresponding to a longer side length of a maximum size
recording medium to be accommodated in the feeder, and is
disposed above the feeder in such a manner as to allow the
maximum size recording medium to enter the image forming
unit with a longer side first.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many of
the attendant advantages thereof will be readily obtained as
the same becomes better understood by reference to the fol-
lowing detailed description when considered in connection
with the accompanying drawings, wherein:

FIG. 1 is a perspective view of an MFP;

FIG. 2 is a plan view of the MFP without an ADF;

FIG. 3 is a right side view of the MFP; and

FIG. 4 is a cross-sectional front view of an inner structure
of'a main body.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment will now be described with reference to
the accompanying drawings, wherein like reference numerals
designate corresponding or identical elements throughout the
various drawings.

In the following description, terms (for example, “left and
right” and “upper and lower”) indicating specific directions
and positions are used where necessary. These directions and
positions are based on the front view shown in FIG. 4, which
is the direction orthogonal to the paper plane. The terms are
used for the sake of description and will not limit the technical
scope of the present invention.

First, an overview of a multi-functional printer 1 (herein-
after, referred to as an MFP) as an example of an image
forming apparatus will be described by referring to FIG. 1 to
FIG. 3. The MFP 1 has multiple functions including a copying
function, a scanning function, a printing function, and a fac-
simile function, and is capable of data communications
through networks (communication networks) such as a LAN
and a phone line. Specifically, the MFP 1 is capable of out-
putting image data read from a document to another computer
through a network, or inputting image data from another
computer through a network and printing the image data, or
transmitting and receiving FAX data.

An image reader 5 is disposed in an upper portion of a main
body 2 of the MFP 1, and includes a scanner 3 and an auto-
matic document feeder 4 (hereinafter referred to as an ADF).
The image reader 5 synchronizes the scanner 3 with the ADF
4 so as to optically read an image on each document in the
ADF 4, thus acquiring image data. Specifically, the ADF 4
conveys documents to the scanner 3 one at a time, and the
scanner 3 reads the image on each document when each
document passes through a predetermined reading position,
thus acquiring image data.

A feeder 7 that accommodates recording media P is dis-
posed in a lower portion of the main body 2. An image
forming unit 6 is disposed between the image reader 5 and the
feeder 7 in the main body 2, and prints a toner image corre-
sponding to image data onto the recording media P by known
electrophotography. Thus, the image reader 5 is disposed
above the image forming unit 6 that is disposed above the
feeder 7. The feeder 7 supplies the recording media P to the
image forming unit 6 one at a time. The image forming unit 6
prints a toner image onto the recording medium P based on
image data acquired by the image reader 5 or through a
network. In the main body 2, a recessed space between the
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image reader 5 and the image forming unit 6 serves as a
discharged sheet reservoir 8. The discharged sheet reservoir 8
is where the recording medium P having a toner image printed
through the image processor 6 is discharged.

An operation panel 9 as an operation unit, which includes
a plurality of keys (buttons), is disposed on a front side (for-
ward side) of the main body 2. A user operates the keys by
referring to a display screen and the like on the operation
panel 9 when the user executes various kinds of setting of a
function selected from the various functions of the MFP 1 and
instructs the MFP 1 to execute operations.

The MFP 1 is a so-called A4 compatible printer, and can
store, inthe feeder 7, the recording medium P of A4 size as the
maximum size in a lateral feed position to enter the image
forming unit 6 with a longer side first. As shown in FIG. 2 and
FIG. 3, the feeder 7 includes removable sheet feed cassettes
31, and recording media P are accommodated in a frame body
31a of each sheet feed cassette 31. The sheet feed cassette 31
is disposed with the length of the frame body 31a in the
conveyance direction of the recording medium P being
shorter than the length of the frame body 31a in the direction
orthogonal to the conveyance direction of the recording
medium P. Here, the recording medium P of A4 in landscape
has a longer side length L. (width) of 297 mm and a shorter
side length N (conveyance direction length) of 210 mm.

An inner structure of the main body 2 will be described
with reference to FIG. 4 and other figures. The scanner 3 of
the image reader 5 in the upper portion of the main body 2
includes a platen 11, a light source device 13, an image sensor
14, an imaging lens 15, and a mirror group 16. The platen 11
includes a platen glass 12 (see FIG. 2) on an upper surface
side. The light source device 13 irradiates a document D with
light. The image sensor 14 photoelectrically converts
reflected light from the document D into image data. The
imaging lens 15 forms an image on the image sensor 14 from
the reflected light. The mirror group 16 sequentially reflects
the reflected light from the document D to be incident on the
imaging lens 15. The platen 11 incorporates the light source
device 13, the image sensor 14, the imaging lens 15, and the
mirror group 16.

To read the document D on the platen glass 12, the docu-
ment D is irradiated with light from the light source device 13.
The reflected light from the document D is sequentially
reflected by the mirror group 16 to be incident on the imaging
lens 15 that in turn forms an image on the image sensor 14
from the reflected light. The image sensor 14 performs pho-
toelectric conversion for each pixel in accordance with the
intensity of the incident light to produce an image signal
(RGB signal) corresponding to the image on the document D.
The image signal (RGB signal) is output to a controller 42
described later.

The ADF 4 is openably disposed on the upper surface side
of'the platen 11. The ADF 4 also has a function of putting the
document D in close contact with the platen glass 12 by being
laid on the document D on the platen glass 12. The ADF 4
includes a document placement tray 17 and a document dis-
charge tray 18. To read the document D placed on the docu-
ment placement tray 17, the document D is conveyed to a
reading position by a document conveyance mechanism 19
including a plurality of rollers. During the conveyance, a
portion of the document D at the reading position is irradiated
with light from the light source device 13. The image is
formed on the image sensor 14 from the reflected light
through the mirror group 16 and the imaging lens 15. Then,
the image sensor 14 converts the reflected light into the image
signal (RGB signal) corresponding to the image on the docu-
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ment D, and outputs the image signal to the controller 42.
Then, the document D is discharged onto the document dis-
charged tray 18.

To read the document D of A4 size with the image reader 5,
the document D is set to have the longer side direction aligned
with the left-right direction of the main body 2 as viewed from
the front. In other words, the document D is set to have the
longer side direction orthogonal to the sheet feed width direc-
tion of the image forming unit 6 (front-rear direction of the
main body 2). The document D on the document placement
tray 17 in the ADF 4 is longitudinally fed in the left-right
direction of the main body 2 with the shorter side first. Thus,
the longer and shorter sides of the image reader 5 are respec-
tively aligned with the left-right and front-rear directions of
the main body 2.

As shown in FIG. 4, the image forming unit 6 transfers a
toner image formed on a photoreceptor drum 21 onto a
recording medium P through a known electrophotography,
and conveys the recording medium P after the transfer to a
fixing unit 28 to be heated and pressed so that the toner image
is fixed onto the recording medium P. Around the photore-
ceptor drum 21, a charger 22, an exposing unit 23, a developer
24, a transfer roller 25, a separator 26, and a cleaner 27 are
arranged in this order in the rotational direction of the pho-
toreceptor drum 21 (in the counterclockwise direction of F1G.
4).

The charger 22 uniformly charges a surface of the photo-
receptor drum 21. The exposing unit 23 forms an electrostatic
latent image on the surface of the photoreceptor drum 21. The
developer 24 develops the electrostatic latent image on the
photoreceptor drum 21 into a toner image (visible image).
The transfer roller 25 transfers the toner image on the photo-
receptor drum 21 onto the recording medium P. The photore-
ceptor drum 21 and the transfer roller 25 define, at the position
of'their contact, a transfer position. The separator 26 separates
the recording medium P from the photoreceptor drum 21. The
cleaner 27 removes un-transferred toner remaining on the
photoreceptor drum 21. The maximum sheet feed widths (the
maximum value of the width direction length orthogonal to
the conveyance direction of the recording medium P) of the
photoreceptor drum 21, the transfer roller 25, and the like are
slightly larger than the longer side length L. (=297 mm) of the
recording medium P of A4 in landscape. Thus, the toner
image can be transferred onto the recording medium P of A4
in landscape.

The fixing unit 28 includes a fixing roller and a pressure
roller. The fixing roller incorporates a fixing heater such as a
halogen heater. The pressure roller is opposite the fixing
roller. The fixing roller and the pressure roller define, at the
portion of their contact, a fixing position. The controller 42
controls power to the fixing heater to keep the fixing heater at
a temperature necessary for the fixing. The maximum sheet
feed width of the fixing unit 28 is also slightly larger than the
longer side length L. (=297 mm) of the recording medium P of
A4 in landscape. Thus, the recording medium P of A4 in
landscape can be heated and pressed. The maximum sheet
feed widths of the photoreceptor drum 21, the transfer roller
25, and the like, as well as the fixing unit 28 indicate that, in
this embodiment, the maximum sheet feed width of the image
forming unit 6 is set to allow the recording medium P of A4 in
landscape to be printed.

As shown in FIG. 4, the feeder 7 includes the sheet feed
cassettes 31, feeding rollers 32, pairs of separating rollers 33,
and pairs of registration rollers 34. The sheet feed cassettes 31
each accommodate recording media P. The feeding rollers 32
each feed the recording media P in corresponding one of the
sheet feed cassettes 31 one at a time from the top. Each pair of
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separating rollers 33 separates the picked part of recording
media P into individual sheets. The pairs of registration roll-
ers 34 determine the timing at which to feed the fed recording
media P to the transfer position. The recording media P in
each of the sheet feed cassettes 31 are fed to a main convey-
ance path R0 through a sheet feed path R1 one at a time from
the top by the driving rotation of a corresponding set of the
feeding rollers 32 and the pair of separating rollers 33. The
main conveyance path R0 serves as a main path through
which the recording medium P is subjected to the image
forming (printing) steps. The sheet feed path R1 is provided to
each of the sheet feed cassettes 31. The sheet feed paths R1
each join the main conveyance path R0 on the upstream side
of the pair of registration rollers 34 in the conveyance direc-
tion.

As shown in FIG. 2, the longer side direction of the sheet
feed cassette 31 is aligned with the front-rear direction of the
main body 2. Thus, the longer side direction of the recording
medium P of A4 size accommodated in the sheet feed cassette
31 is aligned with the front-rear direction of the main body 2.
Accordingly, the recording medium P of A4 size is laterally
fed to the image forming unit 6 with the longer side first.

As shown in FIG. 2, the longer side direction of the sheet
feed cassette 31 is orthogonal to the longer side direction of
the image reader 5. This also indicates that, in the main body
2, the front-rear length of the upper portion constituting the
image reader 5 is shorter than the front-rear length of the
lower portion incorporating the sheet feed cassettes 31 and
the like. Thus, due to the appearance of the lower portion,
open spaces S are respectively formed in front of and behind
the upper portion in the plan view. Furthermore, in this
embodiment, the operation panel 9 as an operation unit is
disposed in the front open spaces S adjacent to the image
reader 5 without sticking out from the outer surface of the one
shorter side portion of the feeder 7 along the left-right direc-
tion of the main body 2 (forward surface portion in this
embodiment) (see FIG. 3). The one shorter side portion of the
feeder 7 corresponds to the one shorter side of the recording
medium P of A4 size. The operation panel 9 has the front end
side located more on the inner side than the forward surface of
the main body 2 (feeder 7) and thus is entirely embedded in
the front open spaces S.

As shown in FIG. 4, a pair of discharging rollers 36 are
disposed above the image forming unit 6 that is disposed
above the feeder 7. The recording medium P is conveyed
vertically upward in the main conveyance path R0. Here, the
image forming unit 6 is disposed above one longer side (right
longer side in this embodiment) of the sheet feed cassette 31
in the front-rear direction of the main body 2. The one longer
side of the sheet feed cassette 31 corresponds to one longer
side of the recording medium P of A4 size. Thus, the image
forming unit 6 of this embodiment is offset to the right side in
the main body 2. The main conveyance path R0, the pair of
discharging rollers 36, and a circulation conveyance unit 37
are also offset to the right side in the main body 2.

As shown in FIG. 4, a manual feeder 7a used as a sub-
feeder includes a retractable bypass tray 35. Specifically, the
bypass tray 35 through which the recording medium P of a
predetermined size can be fed from outside is provided on the
one side (right side in this embodiment) of the main body 2 in
the left-right direction. The bypass tray 35 is provided in
addition to the regular feeder 7 in the main body 2, and is
pivotably mounted to be opened and closed to the one side of
the main body 2 in the left-right direction. The recording
media P on the bypass tray 35 is fed to the main conveyance
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path RO through a manual sheet feed path R1' one at a time
from the top by the driving rotation of a pickup roller and the
like.

The maximum sheet feed width of the image forming unit
6 in the MFP 1 corresponds to the longer side length L of the
recording medium P of A4 in landscape. Thus, the recording
medium P of A3 size can be longitudinally fed through the
bypass tray 35 to be printed.

The manual feeder 7a with a portion on which the record-
ing medium P is placed defined as “placement portion™ is
formed to satisfy the following condition. Specifically, the
length ofthe placement portion in the direction orthogonal to
the conveyance direction of the recording medium P (that is,
feeding direction) is the same as the length of the frame body
31a of the frame body 31a of the sheet feed cassette 31 in the
direction orthogonal to the conveyance direction of the
recording medium P.

The pair of discharging rollers 36 that discharges the
printed recording medium P is disposed more on the down-
stream side than the fixing unit 28 in the main conveyance
path RO. The printed recording medium P is discharged onto
the discharged sheet reservoir 8 by driving rotation of the pair
of discharging rollers 36.

The circulation conveyance unit 37 for reversing the
recording medium P having the one side printed for duplex
printing is disposed in the main body 2 of this embodiment.
The circulation conveyance unit 37 includes a pair of revers-
ing rollers that reverse the recording medium P having the one
side printed, and pairs of duplex conveyance rollers 38. In the
circulation conveyance unit 37, the recording medium P hav-
ing the one side printed is reversed and is again conveyed to
the pair of registration rollers 34 through a circulation con-
veyance path R2. Here, the pair of discharging rollers 36 is
rotatable back and forth, and thus also serves as the pair of
reversing rollers. The back and forth rotation of the pair of
discharging rollers 36 allows the recording medium P to be
discharged from the MFP 1 and to be switched back (back-
wardly fed) to return into the MFP 1. The upstream side of the
circulation conveyance path R2 is branched off from the main
conveyance path R0 at a portion between the fixing unit 28
and the pair of discharging rollers 36. The downstream side of
the circulation conveyance path R2 joins the main convey-
ance path R0 at a portion more on the upstream side than the
pair of registration rollers 34.

The image forming unit 6 is disposed on the opposite side
of at least one of a power source device 41 and the controller
42 across the feeder 7. The power source device 41 controls
power to the units (for example, the image reader 5, the image
forming unit 6, and the feeder 7) of the main body 2. The
controller 42 is in charge of overall control of operations of
the units. In this embodiment, the power source device 41 is
disposed on the opposite side (left side in the main body 2) of
the image forming unit 6 across the feeder 7. The controller 42
is disposed above the uppermost sheet feed cassette 31. The
positional relationship between the power source device 41
and the controller 42 may be reversed from that in this
embodiment. For example, the power source device 41 and
the controller 42 may be arranged in the front-rear direction
on the opposite side (left side in the main body 2) of the image
forming unit 6 across the feeder 7.

The printing by the MFP 1 will be briefly described. The
MEFP 1 starts printing upon receiving a start signal, the image
signal, and the like. In one-surface printing, the recording
medium P fed from the feeder 7 (the sheet feed cassette 31 or
the bypass tray 35) is conveyed to the image forming unit 6
through the main conveyance path R0. In the image forming
unit 6, the recording medium P is conveyed to the transfer
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position by the pair of registration rollers 34 at the timing
when the forwarding end of the toner image on the photore-
ceptor drum 21 reaches the transfer position, and the toner
image on the photoreceptor drum 21 is transferred onto the
recording medium P. After the transfer, the un-transferred
toner remaining on the photoreceptor drum 21 is scraped off
and removed by the cleaner 27. The recording medium P
loaded with an unfixed toner image on the one surface is
heated and pressed through the fixing position of the fixing
unit 28, and thus the unfixed toner image is fixed. The record-
ing medium P after having the toner image fixed (after having
the one surface printed) is discharged onto the discharged
sheet reservoir 8. In duplex printing, the recording medium P
after having the one surface printed is conveyed to the circu-
lation conveyance path R2 for the duplex printing to be
reversed and returned to the main conveyance path R0. Thus,
atoner image is transferred and fixed onto the other surface of
the recording medium P.

In the above described structure, the image forming unit 6
has the maximum sheet feed width corresponding to the
longer side length L. of the recording medium P of the maxi-
mum size to be accommodated in the feeder 7, and prints the
toner image corresponding to image data onto the recording
medium P. The image forming unit 6 is disposed above the
feeder 7 in such a manner that the maximum size recording
medium P enters the image forming unit 6 with the longer side
first. Thus, the maximum size recording medium P is con-
veyed along the shorter side direction to be printed. Accord-
ingly, if the process speed of the MFP 1 is the same, driving
time of the image forming unit 6 and the like can be largely
shortened compared with a conventional case where the
recording medium P is conveyed along the longer side direc-
tion. Accordingly, energy consumed by using electricity as
well as noise can be reduced, and thus, the environmental load
can be reduced. Moreover, if the process speed is the same,
the number of printed sheets per unit time can be increased
because the time for conveyance for the shorter side length N
is the only time required for printing. Furthermore, if the
consumed power is the same, the process speed can be
increased and the printing performance of the MFP 1 can be
improved compared with the conventional case. In summary,
the MFP 1 of this embodiment can reduce the environmental
load throughout the life cycle compared with the conven-
tional case with the same process speed, and can improve
printing performance compared with the conventional case
with the same power consumption.

Furthermore, the image reader 5 is disposed above the
image forming unit 6 in such a trimmer that the longer side
direction ofthe document D ofthe maximum size to be placed
on the platen 11 is orthogonal to the sheet feed width of the
image forming unit 6 and the longer side direction of the
feeder 7. Moreover, the discharged sheet reservoir 8 where
the printed recording medium P is discharged is disposed
between the image reader 5 and the image forming unit 6.
Thus, the open spaces S are respectively formed in front of
and behind the image reader 5 in the shorter side direction due
to the longer side direction of the feeder 7. Accordingly, the
image reader 5 needs not to cover a large area of the dis-
charged sheet reservoir 8, and whether the printed recording
medium P is in the discharged sheet reservoir 8 can be easily
confirmed visually.

The MFP 1 further includes the operation panel 9 on which
the user can perform the input operation. The operation panel
9 is disposed adjacent to the image reader 5 without sticking
out from the outer surface of the one shorter side portion of the
feeder 7 corresponding to the one shorter side of the maxi-
mum size recording medium P. Thus, the front open space S
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can be utilized to dispose the operation panel 9. Furthermore,
the operation panel 9 will not be in the way of a person passing
by the MFP 1.

The image forming unit 6 is disposed on the opposite side
ofat least one of the power source device 41 and the controller
42 across the feeder 7. The power source device 41 controls
power to the units in the main body 2. The controller 42 is in
charge of overall control of operations of the units 5 to 7 in the
mainbody 2. Thus, a vacant space formed on the opposite side
of'the image forming unit 6 across the feeder 7 can be utilized
to accommodate the power source device 41 and the control-
ler 42 because the recording medium P is conveyed with the
longer side first. Thus, a wasteful space in the MFP 1 can be
reduced, and the MFP 1 as a whole can be downsized.

It will be appreciated that the present invention will not be
limited to the embodiment described above and can be
embodied in various other forms. For example, while the
MEFP 1 has been described as an exemplary image forming
apparatus, this should not be construed in a limiting sense.
Other possible examples include printers. Moreover, the loca-
tion or arrangement of individual elements in the illustrated
embodiments should not be construed in a limiting sense.
Various modifications can be made without departing from
the scope of the present invention.

Obviously, numerous modifications and variations of the
present invention are possible in light of the above teachings.
It is therefore to be understood that within the scope of the
appended claims, the invention may be practiced otherwise
than as specifically described herein.

What is claimed as new and desired to be secured by
Letters Patent of the United States is:

1. An image forming apparatus comprising:

a feeder configured to feed a recording medium;

an image forming unit having a maximum sheet feed width
corresponding to a longer side length of a maximum size
recording medium to be accommodated in the feeder,
and disposed above the feeder in such a manner as to
allow the maximum size recording medium to enter the
image forming unit with a longer side first;

an image reader disposed above the image forming unit in
such a manner as to allow a longer side direction of a
maximum size document to be placed on a platen to be
orthogonal to (i) a sheet feed width direction of the
image forming unit and (ii) a longer side direction of'the
feeder; and

a discharged sheet reservoir where the printed recording
medium is discharged, said discharged sheet reservoir
being disposed between the image reader and the image
forming unit,

wherein the feeder comprises a sheet feed cassette shaped
such that a longer side direction is disposed along a
direction orthogonal to a conveyance direction of a
recording medium, and the longer side direction of the
sheet feed cassette is disposed along a front-rear direc-
tion of a main body,

wherein the image reader has a front-rear direction length
shorter than that of the feeder incorporating the sheet
feed cassette therein, and

wherein in a plan view, a first open space is formed between
a front-rear direction front side of the image reader and
a front-rear direction front side of the feeder, and an
operation panel with a sheet feed direction width smaller
than the width of the image reader is arranged in the first
open space.

2. The image forming apparatus according to claim 1,

wherein the image forming unit is disposed above one longer
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side of the feeder corresponding to the one longer side of the
maximum size recording medium.

3. The image forming apparatus according to claim 2,
wherein at least one of a power source device configured to
supply power to the units and a controller in charge of overall
control of operations of the units is disposed on an opposite
side of the image forming unit across the feeder.

4. The image forming apparatus according to claim 2,
wherein the feeder comprises a removable sheet feed cassette,
wherein the recording medium is accommodated within a
frame body of the sheet feed cassette, and wherein a length of
the frame body in a conveyance direction of the recording
medium is smaller than a length of the frame body in a
direction orthogonal to the conveyance direction.

5. The image forming apparatus according to claim 1,
further comprising an operation panel for an input operation
disposed adjacent to the image reader without sticking out
from an outer surface of the one shorter side portion of the
feeder corresponding to the one shorter side of the maximum
size recording medium.

6. The image forming apparatus of claim 1, wherein a
second open space is formed between a front-rear direction
rear side of the image reader and a front-rear direction rear
side of the feeder.

7. The image forming apparatus of claim 1, wherein the
operation panel arranged in the first open space is fixed to a
support member, said operation panel and said support mem-
ber extending along only a portion of the image reader in a
side-to-side direction such that neither the support member
nor the operation panel extends along an entire side length of
the image reader.
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